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Comparative Analysis on National Standard Method and
Actual Measurement Method for AK,, of Rail

Jia Peng —xia, Li Pei —de, Wang Ting, Yang Jing, Su Li - li
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Abstract: The hardness of hardened layer for rails after quenching is with hardness gradient and it is difficult to accu-
rately calculate the threshold value AK|, of fatigue crack growth for rails. In the paper, the detection of threshold value AK,,
is carried out through software optimization based on the fatigue crack growth software. The threshold values AK|, of U75V
and U71Mn quenched rails with different stress ratios are obtained by national standard method and actual measurement
method respectively. As a result, the threshold values AK|, of quenched rails obtained by actual measurement method are
more accurate through comparative analysis of data.
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da/dN = C,(AK)n, (2)
P IO R, 45331«
lg(da/dN) = 1gC, + n,lg( AK) (3)

P lg(da/dN) oy B SR, FZRA: 13 3% 400 5
AR Paris 2 H R € A ny o BUPREZR 1
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Fz1 ULV BENMEFRYY BITHENSHESITITELER
Crack length/mm Cycles/N AK/(N + mm~%¥?) da/dN /(mm - cycles ') lg( AK) lg( da/dN)
20.77 4 446 439 211.793 2.169 x10 7 2.3259 -6.663 7
20.63 3 385 636 213.123 2.326 x10 77 2.328 6 -6.633 4
20.51 2 831 223 216. 887 2.749 x10 7 2.336 2 -6.560 8
20.43 2 473 434 219.126 3.213 x1077 2.340 7 -6.493 1
20.05 1954 121 221.541 3.445 x1077 2.3455 -6.462 8
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M 25 1 4550, % UT5V Sk B 25 3480 i 1] R = 0.3 it:lg(da/dN) = 10.921g( AK) - 32.06

HE A 00 o 55 4 R 4tk sk LA, 15 I R = 0.5 if:lg(da/dN) = 10.581g(AK) - 31.28

lg(da/dN) [ RZAT R = 0.8 ii}:lg(da/dN) = 9.311g( AK) - 28.34
R = 0.1 Af:lg(da/dN) = 11.40lg( AK) - 33.19

R2 UTIMn BENBUEFREY RIMBENEHERITNTEER

Crack length/mm Cycles/N AK/(N + mm~¥?) da/dN /(mm - cycles™!) lg( AK) lg( da/dN)

24.16 3724 188 208. 59 2.109 x10 7 2.3193 -6.6759

24.22 4357 721 207.02 1.878 x10~7 2.316 0 -6.726 3

24.41 5802 580 204.91 1.641 x10 7 2.3116 -6.784 9

24.48 6 282 581 202.55 1.534 x10 77 2.306 5 -6.8142

24.56 7061 981 200. 16 1.395 x 107 2.301 4 -6.8554

24.61 8 399 830 199.45 1.301 x10~7 2.299 8 -6.8857

e 2 4558 X U7T1Mn Bk B 55 24 a0y e ] R = 0.8 if:lg(da/dN) = 8.611g( AK) - 26. 86

iR IERIU Ty & o ol Tl = ok 1V S g = S g i XF UTSV VKA UTIMn 3K, 00 e R
lg(da/dN) BYKLFRALT 0.1,0.3.,0.5,0.8, I &% 55 3L 80P FE '] M (B

R = 0.1 #}:lg(da/dN) = 10.28lg( AK) - 30.49 AK,, , B4 R AT AN BUVEE B AR 4 2 vk [ 3 754U
R = 0.3 [}:lg(da/dN) = 9.901g( AK) -29.69 BRALXIHE PO, 25 R W3R 3,
R = 0.5 if:lg(da/dN) = 9.34lg( AK) - 28.35

&3 [E#R GB/T 6398—2000 75 & T HITHIE AK,,

" e leC, A& - 1gC, FME AKy, THEAE AK,, “FH1H
BEEME 5 R . ny S
FHn, /(m - cycle™) 2 /(m - cycle™) /(N+mm™*?) /(N -mm>?)
1-1 11.423 -33.23 0.990 1 219.12
0.1 11.40 -33.19 218.00
1-2 11.382 -33.15 0.989 2 216.89
1-3 10.928 -32.07 0.987 1 213.13
0.3 10.92 -32.06 215.34
1-4 10.909 -32.04 0.991 3 217.54
U75V
1-5 10.584 -31.28 0.990 8 214.04
0.5 10.50 -31.12 212.96
1-6 10. 425 -30.97 0.980 8 211.89
1-7 9.328 -28.39 0.984 1 212.22
0.8 9.31 -28.34 210.79
1-8 9.296 -28.29 0.9810 209.36
2 -1 10.316 -30.54 0.990 8 207.55
0.1 10.28 -30.48 208.07
2-2 10.241 -30.43 0.988 6 208.59
2-3 9.913 -29.68 0.991 2 207.02
0.3 9.91 -29.68 205.96
2-4 9.908 -29.69 0.992 4 204.91
U71Mn
2-5 9.324 -28.32 0.991 7 202.55
0.5 9.34 -28.35 201. 36
2-6 9.351 -28.37 0.989 7 200. 16
2-7 8.692 -26.88 0.989 3 199.45
0.8 8.61 -26.86 199. 31

2-8 8.531 -26.85 0.991 1 199.17
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E Fatigue Crack Growth Data Table w”‘ ““m;',l::l: ;]E_l 5]
File Update Help
Cycles Crack da/dN Max Load Min Load Mli)iesntsl;f; Deltak t}pp]—.ied ‘:l
Length (mm) (mm/cycle) (N) (N) S (N/mm"1. 5)
(N/mm" 1. 5)
7071555 21. 0446 1. 04130e. 007 5721.70 2885. 09 410.738 203. 629
7072166 21.0510 1. 04130e. 007 5726. 29 2869. 23 411. 246 205. 186
7072758 21.0490 1. 0000e. 007 5703. 11 2861.63 409. 496 204. 025
7073368 21.0329 1. 0000e. 007 5689. 82 2830. 38 408. 130 203. 107

B2 %l AK, AR FER

P BES X UTSV KU UTIMn 3 K

SR EHC R 29 0.1.0.3.0.5.0. 8, Il &9 57 R0

JEITHUE AK,,, BEHBTTAE AK, W34 FIFEKS,
F4  MTS SLiflli% UTSV BRI THEE AK,,

\ S AK, AK, T
G R
/(N+mm™>2) /(N+mm™¥?)

1-1 223.36

0.1 221.32
1-2 219.28
1-3 218.41

0.3 219.31
1 -4 220.21
1-5 218.35

0.5 216.91
1-6 215.47
1-7 213.81

0.8 214.72
1-8 215.64

&S MTS SLillli% U71Mn FAHTIHE(E AK,

~ 5 AK,, AK,, PR
G
/(N +-mm™>?)  /(N+-mm™>?)

2-1 211.52

0.1 210.82
2-2 210.13
2-3 208. 14

0.3 207.50
2-4 206.86
2-5 205.59

0.5 204.74
2-6 203. 89
2-7 201.47

0.8 201.95
2-8 202.43
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[ ik Lk Ei 5
AR 5T G R T AK, AK,, FHMH F AK,, AK,, Py S 2E
/(N + mm~?) /(N + mm~?) /(N + mm™?) /(N + mm~?) /(N - mm™¥?)
1-1 219.12 223.36
0.1 218.00 221.32 -3.32
1-2 216.89 219.28
1-3 213.13 218.41
0.3 215.34 219.31 -3.97
1-4 217.54 220.21
U75V
1-5 214.04 218.35
0.5 212.96 216.91 -3.95
1-6 211.89 215.47
1-7 212.22 213.81
0.8 210.79 214.72 -3.93
1-8 209.36 215.64
2 -1 207.55 211.52
0.1 208.07 210.82 -2.75
2-2 208.59 210.13
2-3 207.02 208. 14
0.3 205.96 207.50 -1.54
2 -4 204.91 206. 86
U71Mn
2-5 202.55 205.59
0.5 201.36 204.74 -3.38
2-6 200. 16 203.89
2-17 199.45 201.47
0.8 199. 31 201.95 -2.64
2-8 199.17 202.43
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